Is DNA repair compromised in Alzheimer's disease?
Mammalian cells utilize multiple mechanisms to repair DNA damage that occurs during normal cellular respiration and in response to genotoxic stress. This study sought to determine if chronic oxidative stress proposed to occur during Alzheimer's disease alters the expression or activity of DNA double-strand break repair or base excision repair proteins. Double-strand break repair requires DNA-dependent protein kinase, composed of a catalytic subunit, DNA-PKcs, and a regulatory component, Ku. Ku DNA binding activity was reduced in extracts of postmortem AD midfrontal cortex, but was not significantly different from the age-matched controls. Decreased Ku DNA binding correlated with reduced protein levels of Ku subunits, DNA-PKcs, and poly(ADP-ribose) polymerase-1. Expression of the base excision repair enzyme Ref-1, however, was significantly increased in AD extracts compared to controls. Ku DNA binding and DNA-PK protein levels in the AD cases correlated significantly with synaptophysin immunoreactivity, which is a measure of synaptic loss, a major correlate of cognitive deficits in AD. Immunohistochemical analysis suggested that DNA-PK protein levels reflected both number of neurons and regulation of cellular expression.